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MOSACHUTEJIbHAS 3BAITNCKA

PabGouast mporpamma yueOHOTO mpeameTra «buonorus» cocraBlieHa Ha
OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS MPOTPaMMbl OCHOBHOTO OOILEro
oOpazoBanusi dDeaepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa
OCHOBHOTO obOmiero oOpaszoBanus ot 31 mas 2021 r. Ne 287 (pem. ot
08.11.2022); denepanpHOl ananTUPOBAHHON OOPa30BATENBLHOM MPOTPaAMMBbI
OCHOBHOTO o00mero oOpa3zoBaHusi Uil OOy4YarolUXCs C OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 310pOBbsi 0T 24 HOs10pst 2022 1. Ne 1025; DenepanbHoli paboueit
IpOrpaMMbl JIIsE  OOYYArOIIMUXCS C 3aJCP)KKOW TCHUXUYECKOTO Ppa3BUTHS TIO
yueOHOMY TipenMeTy «buosorus»; amanTHpOBaHHOW 001Ie00pa3oBaTeIbHOM
porpaMMbl  OCHOBHOTO 00IIero oOpa3oBaHus OOYYarOIIUXCs C 3a7ep>KKOU
ncuxuueckoro paszsutugs MBOY COIIl Ne2l; opueHTHpoBaHA Ha IIEJIEBbIC
MPUOPUTETHI, CcPOpMyIUpOBaHHBIE B deaepaabHOl paboueil mporpamme
BOCTIMTAHUS.

I. COJEPXAHUE OBYUYEHUA

8 KUVIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumuu. Posib XUMUM B KU3HU YeJOBEKAa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECeil.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U C0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUSHHE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aK0OH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHTENbHAs aTOMHAas Macca.
OTHOcHTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J10JiT XUMUYECKOTO dJIeMEHTa B
COCIMHEHUH.

KonuuectBo BemectBa. Moabs. MoisipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCTUHECHUMU.

duznyeckre U XMMUYECKUE SIBJICHUSI. XUMUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX peaKIUi (COeTMHEHNS, Pa3I0KEeHUsI, 3aMEICHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/I0H, MpaBujaMu paboThl B JIAOOpATOPUH U
npuéMaMu oOpalleHus ¢ JIabopaTOpHBIM 000PYI0BaHUEM, U3YYCHUE U OMHMCAHUE



(bU3NMYECKUX CBOWCTB 00pa3llOB HEOPTAaHMYECKUX BEIIECTB, HAOIIOACHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAlMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUU, MPOKAITUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMMCaHUE NPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMoOJICUCTBUE kele3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3/esieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIapUBaHUE, AUCTHWLISALUSA, XpoMaTorpadusi, MpoBeeHUE OYUCTKH TTOBAapEHHOU
coiid, HaOJIOJEHWE U  ONHUCAHHWE  pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYI
(IIapocTepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MpOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUpoAE, (PU3MYecKHe U XUMHUUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI
MOJYYEHUS] KHUCIOpOoJa B Jaboparopud H MOpOMbIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — aioTporiHas MoAupUKaIUs KACIOpoaa.

TemnoBoit 3hdekT XUMHUUECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpoctoe BewiecTBo. HaxokaeHue Bomopona B
npupoae, GU3MYEeCKMe UM XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. KucnoTsl u comnu.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEIIECTBA B PaCTBOpPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Poisib pacTBOpOB B mpupojAe U B KU3HU 4eI0BEeKa. KpyroBopoT BOJBI B IPUPOLE.
3arps3HeHne NpUpOaHBIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmyeckue © XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonydenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.



Kucnoter. Knaccudukanus kucnor. Homenknarypa kucnor. dusundeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHHUIM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3Y4YEHUE CBOWCTB KHUCIOpOAa, HaOJo/IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IMpeKpamieHuss TOpeHus (moXapa), O3HaKOMJIEHHe ¢ oOpasllaMu OKCHIOB U
OTIMCaHWUE WX CBOMCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAHWUE W W3yYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojioposa ¢ okcujgoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KaibllueM) (BO3MOXXHO HCMOJIb30BAHUE BHUJICOMATEPUAIIOB),
uccieqoBane o0pa3IOB  HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJIIOICHNE U3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
u3yueHue B3aumonecTBus okcuaa meau (II) ¢ pacTBopoM cepHOIl KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKUU{d HEUTpaau3aluH, IOJy4YEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTIO METAJUIa APYTUM W3 PACTBOpA COJIM, PEUICHUE
SKCIIEPUMEHTAIBHBIX 33/7a4 10 Teme «BaxHeimume Kiacchl HEOPTraHUYECKUX
COCIMHEHUI.

Iepuoanueckunii 3akoH u Ilepuoamveckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KIACCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, HHEPTHHIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEepHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonnas W JAJUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux annemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUi CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB



[lepnonnueckon cuctemnl [l. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO

3JIEMEHTA IO ero noyuoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,

METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIaM U IEpUOaM.

3nauenue [lepuoanueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHYECKHUX
QJIEMEHTOB Ul pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — ydéHbl U
IPaKJIaHUH.

Xumnueckass cBs3b. KoBajieHTHass (mojisipHass W HETMOJISIPHAsl)  CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUUYECKHUX JIEMEHTOB. FIOHHas CBA3b.

Crenenp  okucineHus.  OKHCIHATEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3LoB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBHE
TMAPOKCHJA LMHKA C pAacTBOpaMU KHUCJIOT M ULIEJNOYEH, IPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKUUi
(ropenue, peakliiy pa3ioKeHUsl, COSUHEHU).

Mesicnpeomemmuoie ceazu

Peanmu3anus MeXNpeaMETHBIX CBA3EH NP U3Y4YCHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS 4YEpe3 MCHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyUHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIMUXCS CUCTEMHBIMU JJII OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO11ue ecTeCTBEHHO--HAayUHbIE MMOHATHUS: Hay4YHbIN (PaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaJIW3, CHHTE3, KIacCU(pUKalus, NEpUOJAUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIBI, PAJAMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUYECKHI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€3/bl, COoHIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAEMbIE, TOIINBO, BOAHBIE PECYPCHI.

9 KIIACC

BeuecTBo M XUMHYECKasl peaKkus

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IEPUOAOB, KaIWs, KaJIbIMs M HX
COCIMHEHMI B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.



CrpoeHue BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIBI KpUCTAUIMUECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBAa BELIECTB, OTHOCSAIIMXCSA K pPa3Iu4HbIM KjaccaM HEOPraHWYeCKHX
COEAMHEHNN, TEHETUYECKas CBSI3b HEOPTAaHUUECKUX BELIECTB.

Knaccudukanus XuMHUEeCKUX peakiiil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEILNIOBOMY 3(PQeKTy, IO0
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMHUUECKUE
YpaBHEHUSL.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMUMHYECKUX peakiusax. [IoHATHE O rOMOreHHBIX U IreTepOTreHHBIX
peakumsx. [lonstue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. MDakTopHI,
BIMAIOIIME HA CKOPOCTb XMMHYECKOW pEAKUMH M IOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCAUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLWH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKLUu. CocraBneHue  ypaBHEHUH
OKHUCJIUTENIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOJA
3JIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KartnoHbl, aHMOHBI. MeXaHM3M IUCCOLMALMM BEUIECTB C PA3NMYHBIMU BHJIAMHU
xumMuueckoi cBs3u. Crenens aucconuanuy. CuiabHbIE U CIIa0bIE IIEKTPOJIUTHI.

Peakuyuy moHHOTO 0OMEHa. Y CI0BUS NPOTEKAHUS peakluii HOHHOrO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMH W cCOJIed B CBETE TMPEICTaBICHUA OO0 3JIEKTPOJIUTUUECKON
nucconuanuu. KagectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKLUU
OT BO3JCHCTBUS paA3IUYHBIX (HAKTOPOB, MCCIEJOBAHUE DIIEKTPONPOBOIHOCTH
pacTBOpPOB BELIECTB, IPOLECCa JUCCOLMALUU KHCIOT, IIEJIOYed M  COJeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MATEpPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKUUn
(ropeHue, peakuuu Pas3liokKEeHHs], COEINHEHUs), paclo3HaBaHUE HEOPTraHUYECKHX



BEIIECTB C TOMOINBI0 KAYEeCTBEHHBIX pEaKIMid Ha HWOHBI, pEIICHUE
AKCHEPUMEHTAILHBIX 3a]1a4.

HeMeTa/ibl U MX COeIMHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMoOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJOpa U XJOPOBOJAOPOJA HAa OPTraHU3M 4YeENOBEKa. BaxkHeNmme XJIOpUAbl U HX
Hax0JICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIEe cTerneHu okucieHus. CTpoeHne M (Pu3nyecKue CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHUE, (PU3MUYECKUE U
XUMHYECKUEe CBOMCTBA. OKCUIBI Cepbl KaK MPEACTABUTENMN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NUECKHe W XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenududeckue). XUMHUYECKHUE PEaKIUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[IpumeHnenue cepHoi KUca0Thl. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAs! pEaKIUs Ha
cynbdar-non. Haxoxnenune cepsl u €€ COEAUHEHUN B TPHUPOAEC. XHUMHUECKOE
3arpsi3HEHHE OKPYXAIOWIEH cpeabl COCAUHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALECHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapAaKTEPHbIE CTENIEHU OKUCIECHHS. A30T, paCOpPOCTPAHEHUE B NPHUPOJE,
bu3nUecKue U XuMHIeckue cBoicTa. KpyroBopor a3ora B mpupoie. AMMHAK, €T0
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MOJyueHne u nmpuMeHeHue. Conu aMMOHUS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYEeCKue U XUMHUYECKUE
CBOMCTBa (00mME Kak TMPEACTAaBUTENS KJacca KUCIOT H  CHEIUBUUECKUE).
Hcnonb30BaHWEe HUTPATOB MW COJIEM aMMOHHMS B Kaue€CTBE MHUHEpaIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUEe OKpYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUI.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEpPHbIE  CTENEHH  OKHCIECHHUSA.  YTIIIEpoJd,  AJUIOTPOIIHbIE
MOAM(UKALIMKM, pACIpOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux



¢usznueckue W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha KUBbIE OPraHU3MBbl,
MOJlyYeHUE W TMPUMEHEHHE. DKOJOTHMYECKHe MpPOOJIeMbl, CBA3AHHBIE C OKCHUAOM
yraepoaa (IV), rumoreza rio0ampHOrO TMOTEIUICHHS KIWMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (PU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBaX KAaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, HedTb),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX pOJib B OBITY W TNPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpaxX, OeNKax, yrieBojgax — U ux
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemHus B mpupozae. OOmme mnpenacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpPAMHKA,
CTEKJIO, IIeMEHT, 0eToH, eje300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCEITHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TPOTEKAHMs, OIBIThI, OTpaKaIOIIMEe (PU3MUECKHME M XMMHYECKHUE CBOMCTBA
TraJIOr€HOB M WX COEIMHEHH (BO3MOXXHO HMCIOJIb30BAHHE BUIAECOMATEPUAITIOB),
O3HaKOMJICHHE C oOpaslaMu XJOpUIOB (TaJOreHHUJOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOAEHUE Mpoliecca OOYIIMBaHMS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHYECKHX CBOMCTB
pa30aBIIEHHOI CEepHOI KUCIOTHI, MPOBEICHUE KaYeCTBEHHON peakui Ha Cyib(aT-
WOH U HaOIIoJeHHe MpHU3HaKa €€ MPOTeKaHWUs, O3HAKOMJICHHE C (U3MYECKUMU
cBoiicTBaMu a3otra, (Gochopa M HX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHUAIIOB), 00pa3laMu a30THBIX U (OChHOPHBIX yA0OpEHUid, TOTyUYeHHE,
coOupaHue, paclo3HaBaHWE€ W H3Y4YEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ochaT-uOH U HU3yUYEHHE NPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXXKHO  HCIOJB30BAHME  BUJEOMATEPUANIOB),  HM3y4YEHHE  Mojelei
KPUCTAUTMYECKUX peIIETOK anMasza, rpaduta, ¢yiepeHa, O3HAKOMJIEHUE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U



yCTPOMCTBOM MPOTHBOTra3a, MOJy4YeHHE, COOMpaHHe, paclio3HaBaHUE M U3YyYEHUE
CBOICTB yTJIEKUCIIOrO Ta3a, MPOBEJCHNE KAaUueCTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3YyYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CUJIMKATHOM TPOMBINUIEHHOCTH, PELIICHUE HSKCIIEPUMEHTAIbHBIX
3a1a4 1o tTeMe «BaxHelnllre HeMETauIbl U UX COEAUHEHUS.

MeTaJibl U MX COeIMHEHUS

OO6m1ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxkeHus B llepuommueckon cucreme xumuuyeckux siemeHtos [[. .
MeHnneneeBa u cTpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTramnyeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaNpsDKEHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOWMCTBA MeTayioB. O61mue
crnocoObl modydeHus: MerawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
crocoObl 3alUThl MX OT Koppo3uu. CmnaBbl (CTanb, YyryH, JIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.

[Ilenounsie meTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemenToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B NPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HaTpus U Kanus). OKcuiabl u
TUAPOKCUIBl HAaTpust W Kanus. [IpuMeHeHHne IIeNOYHbIX METAUIOB U HX
COCIMHEHUMN.

[Ilenouno3emenbHbIE META/UIBI MAarHMd W KaJdbLUHM: TOJOXKEHUE B
[lepnoguueckon cucreme xuMmudeckux sineMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOXKJICHHUE B IIpupoie. PU3nyeckue 1 XMUMUUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseilive coeauHEHUs Kaiublus (OKCUJ, TUIPOKCHI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMIL: TIoJIoKeHUe B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA
AIFOMHUHMUSL.

Kenezo: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpoeHHME aroma, HaxOXIAeHHE B mnpupone. Puzndeckue Hu
XUMHUYECKUE CBOMCTBA xene3a. OKcubl, TuApOKcHabl U con xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3laMl METaUIOB U CIUIaBOB, HX (DU3MUECKHUMHU
CBOMCTBaMM, M3YYEHHE  PE3yJbTATOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KaJIbIUS U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA JKEJIE3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJIb30BAaHHWE  BHUJIEOMATEPHAIOB), MPU3HAKOB  IPOTEKaHUS



KQUEeCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJblUs, AJIIOMUHUS, [IMHKA, Kejle3a
(IT) u xene3a (I1I), meau (1), HaOMrOAEHUE M OMTMCAHKE TIPOILIECCOB OKPAITMBAHUS
IJJaAMEHH HWOHAMU HaTpus, KaJlus U Kalblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB T'HJPOKCUIA ATIOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BaxHeliume
METAJUIbl K KX COCUHEHHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemectBa m Marepuanbl B NMOBCEJHEBHOW KM3HU 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momolns npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKaroleh cpenbl (mpeaenbHas JOoIMyCTUMast
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npoOJieM.

Xumuueckuii IKCnepumeHm:

u3ydyeHrue o0pasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepHabl).

Mesrcnpeomemmnuie ceasu

Peanuzanns meXnpeaMETHBIX CBS3€M NMpU W3YyYEHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHHE KaK OONIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OT/ICIbHBIX PEAMETOB
€CTECTBEHHO--HAY4YHOT'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiacCUPUKALMS, MNEPUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOJIECIUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MNapPHUKOBBIN
3¢ (deKT, TEXHOIOT S, MaTEPHAIIHI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIBI, PAaJUOAaKTHBHOCTb, MOJIEKYJIA, JJICKTPUYECKHUN 3apsii, ITPOBOIHUKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPHUCTAIIIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, FKOCUCTEMA, MUHEPAIbHbBIE
yI00peHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



II. TIINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl TOCTUTAlOTCS B XOJe OOydeHus
XUMHH B €IWHCTBE Y4YEOHONW M BOCIUTATENIbHON [EATEIbHOCTH B COOTBETCTBHHM C TPAJAULMOHHBIMU POCCHICKUMU
COLIMOKYJIFTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH, IPUHATHBIMM B OOLIECTBE MpaBUIaMHM M HOpMaMH
NOBEJICHNUS U CIIOCOOCTBYIOT MPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALUU O0yUYarOLIUXCS.

JINYHOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM IO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALUI U PACILIUPEHUE ONbITA AEATEIBHOCTHA HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOIIECHMSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY W HAy4YHOMY HACJICIHIO, IIOHUMAaHHUS
3HAUEHUS] XMMHUYECKON HAayKU B JKM3HU COBPEMEHHOrO OOLIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOM MH(pOpManuen o
NEPEIOBBIX JOCTHKEHHUIX U OTKPBITUSIX MUPOBOW M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHIX 00
yCTpOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEICTABIICHNS O COLMAIIBHBIX HOPMAXx U IIPaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, Y4EOHO-HCCIEA0BATENbCKOW, TBOPUECKON U APYTUX BUAAX JAEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM JEATEIBHOCTH IPU BBIIOJHEHWH YYEOHBIX, IO3HABaTENbHBIX 3ajad,
BBIMIOJTHEHUH XUMHUYECKUX HKCIEPUMEHTOB, CO3JaHMM YYEOHBIX NPOEKTOB, CTPEMJICHUS K B3aHMMONOHMMAHUIO U
B3aMMOIIOMOILIN B IPOLECCE ITOW yUEOHOU NEATEIbHOCTH, FTOTOBHOCTH OLIEHHMBATh CBOE IOBEIECHUE U MOCTYIKU CBOMX
TOBAPHILEH C MO3UIIMHA HPABCTBEHHBIX U IPABOBBIX HOPM C YU4ETOM OCO3HAHMS IOCIEICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 TO3HAHUSA:

MHUPOBO33PEHUYECKNE MNPEICTABICHUS O BEIIECTBE W XWMHUYECKOW PEAKLUHU, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKHd U COCTABJISIOLIME OCHOBY JJIS IOHMMAaHHS CYIIHOCTH HayYHOW KapTHHBI MUpPa, MPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJbI, B3aMMOCBA3SX YEJIOBEKA C INPHUPOJIHON Cpenoi, O poiu XUMHUH B
IIO3HAHNUHU 3TUX 3aKOHOMEPHOCTEH;



MO03HABATEJIbHBIE MOTUBBI, HAMPABIECHHBIC HA MOJyYE€HNE HOBBIX 3HAHUHN 110 XUMUHU, HEOOXOAUMBIE IS OOBSICHEHUS
HAO0JII0JaeMBIX TPOLIECCOB U SIBJICHMI, MO3HABATEIbHOW, MHPOPMAIIMOHHON M YUTATENbCKON KYJIBTYPHI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOW paboThl ¢ y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JUTEPaTypoil, JOCTYMHBIMU TEXHUYECKUMU
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYeHHI0O M TO3HAHHUIO, JII0O003HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOpa30BaHUIO,
IPOEKTHOM W HCCIEeN0BaTENbCKONW JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpPOBHA OOy4YeHUsS B
JIaIbHEHIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE LIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKM Ha 3J0pOBBII 00pa3
KU3HHU, OCO3HAHME TOCIEACTBUNA U HENPUATHE BPEIHBIX NPUBBIYEK (YMOTPEOJEHUS aJKOroJis, HAPKOTUKOB, KYpEHUs),
HEOOXOMMOCTH COOMIOACHUSI MPaBUi 0€30MaCHOCTU MPHU OOpalIeHUH ¢ XUMHUYECKHUMH BEIIECTBaMU B OBITY M pealbHON
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUYECKOMY M3yuYeHUIO mpodeccuil U TpyJa pa3iudyHOrO poJia, YBaXKEHUE K TPYAYy U pe3ysibTaram
TPYAOBON JESATEIBHOCTH, B TOM YHWCJIE€ HAa OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUI MO XMMHUHU, OCO3HAHHBIM BBIOOP
UHAUBUIYAIbHON TPACKTOPUH MPOAOKEHUs 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U CIMOCOOHOCTH K XHMMHUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEUTHOW MPO(EecCHOHANIBHON AESITEIbHOCTH W Pa3BUTUS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb aJIalITUPOBATHCS B MPOHECCHOHAIBHOM CpeJIe;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11e71ecOo00pa3HOe OTHOLIEHUE K MPUPOIE KaK MCTOUYHUKY KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSA,
NOHMMaHHE IIEHHOCTH 3J0pPOBOTO M 0€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3MYEeCKOMY M TICUXMYECKOMY 3/I0POBBIO, OCO3HaHUE IIEHHOCTH COOJIOACHUS MpPaBWJI O€30MAaCHOIO MOBEACHUS IPU
paboTe ¢ BEIECTBAMH, a TAKXKE B CUTYaIUsAX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHMS, MOJydaeMble MPU H3YYEHUH XUMHUH, IS pElIeHUs 3aJad, CBS3aHHBIX C
OKpY’)Karollel MPUPOAHON Cpeqoi, Ui TOBBIIICHUS YPOBHS 3KOJOTUYECKOW KyJIbTYphl, OCO3HAHUS TJI00AIBHOTO
XapakTepa SKOJIOIMYECKUX MpoOJieM M MyTed UX pelieHus MOCPEICTBOM METOJIOB XHUMHH, 3KOJOTHYECKOTO MBIIUICHHUS,
YMEHHUS pyKOBOJICTBOBATHCSI UM B I1I03HABATEIbHOW, KOMMYHUKATUBHOW U COLUAIIBHON MPAKTHKE.



METAINIPEAMETHBIE PE3YJIBTATbBI

B cocrtaBe meTanpenMeTHBIX Pe3yJbTaTOB BRIICISIOT 3HAUUMBIE JIJ11 (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIC
MOHATHUS (3aKOH, TEOPHS, IPHUHIINI, TUIIOTE3a, (PaKT, CUCTEMA, TTPOIIECC, SKCTIEPUMEHT H IPYTOE. ), KOTOPBIC UCTIOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IpeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 ATUX MPEAMETOB (POPMHUPOBAThH
NpeACTaBICHUEe O IICJIOCTHOW HAyyHOW KapTUHE MHpa, M YHHBEpCajbHble Y4eOHBbIE JACHCTBUS (TO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPhIE 00ECHeunBarOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YUeOHOU IeITeTbHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble JJoruueckue g1eiicTBUA:

YMEHUS KCMOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUIEHUS MPU OCBOEHUM 3HAHWI: PAaCKpPbIBATh CMBICI XUMHYECKUX
MOHATUM (BBLACISATh UX XapaKTEpPHbIE MPU3HAKHU, YCTAHABIMBATH B3aWMOCBSI3b C JAPYTMMU MOHSTHUSMH), UCIOJIB30BAThH
MOHATHUSL JIJISI OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHMS W KPHUTEPUU IS KiIacCUpUKAINH
XUMHUYECKUX BEIIECTB M XHMHUYECKUX PEaKIMi, YCTaHABIMBAaTh MPUUUHHO-CIEICTBEHHBIC CBS3UM MEXIy OOBEKTaMHU
WU3YUYEHHUs, CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIE, JEIYKTHUBHBIC, IO aHAJOTHH), JACNaTh BBIBOABI M
3aKJIIOUCHUS;

YMEHHE MPUMEHSTh B MPOIIECCE MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEIMETHbBIE), CHMBOJINYECKUE (3HAKOBBIC)
MOJIENI, WCTOJb3yEeMble B XHMHH, TPEOOPA30BHIBATH IUPOKO MPUMEHSEMbIC B XHUMHH MOJCIbHBIC TPEICTABICHUS —
XUMHUYECKUH 3HaK (CMMBOJ 3JIEMEHTa), XUMHUYecKas (opMmylia U ypaBHEHHE XMMHUYECKOM PEaKIUH — MPHU PEIICHUH
y4eOHO-IT03HABATENIBHBIX 3a/1a4, C YUYETOM ATUX MOJCIBHBIX MPEICTABICHUHN BBISABIIATh U XapaKTEPU30BaTh CYIECTBEHHbIE
MPU3HAKN H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEAKIMK, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
[IPUYUHHO-CJIEACTBEHHBIE CBSI3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SABJICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a4 TAKKE B KQUECTBE OCHOBBI JIJIs1
dbopMUpOBaHUSI TUIIOTE3BI O MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIECHUM;

NpUOOpPETEeHNE OMbITA IO IJIAHUPOBAHWIO, OPTAHU3AIMH M TIPOBEICHHUIO YUYEHHUYECKHX OSKCIEPUMEHTOB, YMEHHUE
HaOJIIOIATh 32 X0JIOM MPOIecca, CAMOCTOSTEIILHO TPOTHO3UPOBATH €T0 PE3yIbTaT, (hOPMYIUPOBATH O0OOIIEHUS U BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATh OTUYET O MPOACIaHHOM padoTe.



Pabora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, AHATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM MpPEICTaBICHUS,
NOJly4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-NOMYJISIpHAs JUTEpaTypa XUMHYECKOrO COACpX aHHs, CIpPaBOYHBIE
nocoOusi, pecypchbl IHTepHETa), KPUTUYECKH OILICHUBAThH MPOTUBOPEUYHBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE TPUMEHSTHh Pa3lW4YHbIE METOJbl W 3alpochl NpU TOUCKE M OTOOpe MH(POPMALMU M COOTBETCTBYIOIIMX
JAHHBIX, HEOOXOAUMBIX VISl BBIMOJIHEHUS YU€OHBIX U MMO3HABATEIbHBIX 3a7a4 OMPEACIEHHOTO THIA, TPUOOPETEHHUE OMbITa
B 00JIaCTH UCIOJIb30BaHUSI HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM, OBJIAJCHUE KYyJIbTYypOll aKTUBHOTO
UCTOJIb30BAHUS PA3TUYHBIX IOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (GOpMYy NpeicTaBiICHUS
UH(OPMALIUU U WLTIOCTPUPOBATH pelIaeMble 3a/1a4l HECTOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu GpopmMaMu rpaduku
1 UX KOMOMHAIIUSIMHU;

YMEHHE UCIOJB30BaTh U aHAIU3UPOBAThH B MpOlecce YUeOHOM U MCCIeI0BATENbCKON ACSITENFHOCTH HHPOPMAIUIO O
BJIMSTHUH TPOMBIIINIEHHOCTH, CEJIbCKOTO X03SIMCTBA 1 TPAHCIIOPTa Ha COCTOSIHUE OKPY>KaOIel MPUPOIHOM Cpebl.

KoMMyHUKATHBHbIE YHUBePCAJIbHbIE yueOHbIe 1eiicTBUS:

YMEHUS 3aJ]aBaTh BONPOCH! (B X0J1e AUajora v (M) TMCKYyCCHN) 10 CYIIECTBY 00CYK1aeMOoi TeMbl, pOpPMYJINPOBATh
CBOM TMPEAJIOKEHUSI OTHOCUTENIBHO BBIMIOJIHEHUS IPEIJIOKEHHON 3a1auH;

YMEHHUsI TIPEACTABIATh MOJTYUYCHHBIE Pe3yIbTaThl IO3HABATEIBHON AESITENIFHOCTA B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
JieNaTh MPE3eHTALNI0 PEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepHUMeHTa (J1abopaTOPHOTO OIMbITa, JabOpaTopHOM
paboTBHI 1O HCCIIeIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO IPOCKTA);

yMEHUSI y4eOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABAaTENbHOW M MCCIIEIOBATEIbCKON
JESTEIbHOCTH TPU PEIICHUH BO3HHUKAIOLIMX MPOOJeM Ha OCHOBE Y4E€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS IMO3ULIUI
(o6cyxnenus, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAINS COBMECTHBIX JCHCTBH, ONpeeIeHUe KPUTEPHUEB
10 OIICHKE KA4eCTBA BBIMOJHEHHOU Pa0OTHI U JIPYTHUE).

PeryasiTuBHbIe yHHBepcaJibHbIe YUeOHbIe 1elicTBUS:

YMEHHUE CaMOCTOSTEILHO ONPEIENATh IeNH IeATENbHOCTH, IAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U TPHU
HEOOXO0MMOCTH KOPPEKTHUPOBAThH CBOIO JIEATEIBHOCTh, BEIOMpaTh Harbosee 3(hPexkTUBHBIE CIIOCOOBI PEeLICHUS YUeOHBIX U
MO3HABATEJIbHBIX 3aJ]a4, CAMOCTOSITENIbHO COCTABJIATH WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJITOPUTM JEHCTBUN TNpHU
BBITIOJIHEHUH 3a/IaHUH ¢ y4ETOM MOJTYYEeHUS HOBBIX 3HAHUHN 00 M3ydaeMbIX 00BEKTaX — BEUIECTBAX U PEAKIHIX, OLCHUBATD



COOTBETCTBUE IIOJIyUYEHHOTO PE3yJIbTaTa 3asBJICHHOM LEIU, YMEHHE MCIO0JIb30BaTh W AHAJIU3HPOBATH KOHTEKCTHI,
IpeajiaraéMble B YCIOBUM 3aJaHUM.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHHUIO OO0S3aTENBHOTO COAEPM AHUS, YCTAHOBJIECHHOTO JaHHOM
dbenepanbHOM paboyeil mporpamMMoid, BBIIEISIOT: OCBOEHHBIE OOYYaIOIMIMMHCS HAy4YHbIE 3HAHHS, YMEHHS M CIOCOOBI
JEUCTBUN, cIeU(PUISCKUE ISl PEAMETHON 00J1acT « XUMUS», BUJIBI JIEATEILHOCTH IO TIOJIYYCHHIO HOBOT'O 3HAHUS, €TO
WHTEPIpPETAIUN, TPEOOPA30BAHUIO M IPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUSX.

K konity 00yueHus B 8 kjiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JAOKHBI OTPAKATh CPOPMUPOBAHHOCTD
y 00y4armmxcs YMEHUM:

PACKpBIBATh CMBICJI OCHOBHBIX XMMUYECKUX IIOHIATUI: aTOM, MOJIEKYJIa, XMMUYECKUI JIEMEHT, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs M HEOJHOPOAHAs), BAJICHTHOCTb, OTHOCUTENIbHAas AaTOMHAas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MacCoBas A0 XMMHUYECKOTO 3JIEMEHTA B
COCIMHEHUM, MOJIIPHBI O00BEM, OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULATENIBHOCTb, CTEIEHb
OKHUCJICHUS, XUMHUYECKasl peaklus, KiIacCU(UKALMg PpeaklUui: peaklUuu COEIWHEHUs, PEAKIUHM pa3sIoKEHUus,
peaKuy 3aMelleHus, peakiuu 0OMeHa, 3K30- U SHAOTEPMHUYECKHUE PEaKIUU, TEIJIOBON 3(PQeKT peakuuu, sapo
aToMa, 3JIEKTPOHHBIH cI0M aTomMa, aTOMHAast OpOUTalb, palyC aTOMa, XUMUYECKas CBSI3b, MOJIIPHAs U HETOJIApHAas
KOBAJICHTHAsl CBs3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH, PacTBOpP, MaccoBas JOJsA BELIECTBA (MPOLEHTHAas
KOHLIEHTpAaI|sl) B pacTBOPE;

WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHMX IIOHATUA M IPHUMEHSATh 3TU IOHATUSA INPU OIMCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTAaBIECHUS (pOPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEaKLIUH;
ONpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHUCIIEHUS 3JEMEHTOB B
OMHApHBIX COCOUHEHMSX, IPUHAJIEKHOCTD BELIECTB K ONPEIEIEHHOMY KJIacCy COSIUHEHUM 1Mo (opMyiaM, BUJ
XMMHUYECKOH CBSI3U (KOBAJICHTHAsl U MIOHHAs1) B HEOPTAaHUYECKUX COEIMHEHUSX;

packpbiBath cmbica Ilepnonnueckoro 3akona /. 1. MenaeneeBa: n1eMOHCTpUPOBATh TIOHUMAHUE TIEPUOIHIECKON
3aBUCHMOCTH CBOMCTB XMMHYECKHUX OJJIEMEHTOB OT HMX MNOJoXeHusd B Ilepuogmyeckor cucreMe, 3aKOHOB
COXpaHEHUsI MacChl BELIECTB, [IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTrapo;



e OMHCHIBATH U XapaKTEpHU30BaTh TabmuuHyto hopmy lleproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3inyaTh
NOHSATUA «TJaBHas noArpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpymnma)», Mansie 1 OoJblINe MEePHOIB,
COOTHOCUTH 0003HAUYEHHUSI, KOTOpBIE UMetoTcs B Tabnuie «llepuoaudeckas cucremMa xumudeckux snemenTos [1. U.
MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsl sJipa,
o0111ee YKCIIO 3JIEKTPOHOB U PACIIPEACIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);

e KIAaCCHU(PUIMPOBATH XMUMHUECKHUE D3JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (10 YUCIy U
COCTaBy YYaCTBYIOIINX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB, IOJTBEPKIas
OMKCaHUE MPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIIUi;

e IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCMMOCTH OT UX KAa4€CTBEHHOIO COCTaBa, BO3ZMOXXHOCTH MPOTEKAHUS
XUMHYECKHUX MPEBPAIICHUN B Pa3IMUHbIX YCIOBHSIX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO JIOJIF0 XHUMHYECKOTO
AIIEMEHTa 1Mo GopMyJie COEAMHEHHS, MACCOBYIO JOJIIO0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN peaKinu;

e TMPHUMEHSTh OCHOBHBIE OMEpAllMU MBICIUTEIBHON AESITETbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, 00O0OIICHHE,
CUCTEMAaTHU3aINI0, KIACCHU(HUKAILMIO, BBIIBICHUE MPUUMHHO--CIECJCTBEHHBIX CBA3€H — NI M3y4eHUS CBOWCTB
BEIIECTB M XUMHYECKHX pEaKIHi, €CTECTBEHHO-HayYHbI€ METOJbl IO3HAHUS — HaONIO/IEHUE, H3MEPEHUE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (PEabHbIN U MBICJICHHBIN);

e CIEAOBaTh MPABUJIAaM MOJIb30BAHUS XUMUYECKON MOCYA0U U 1a00paTOpHBIM 000PY/IOBAaHUEM, a TaKKe MpaBUIaM
oOpallleHus1 ¢ BELIECTBAMU B COOTBETCTBUU C WHCTPYKLUUSMHU IO BBHIMOJHEHHUIO J1A0OPATOPHBIX XHUMHUYECKHUX
OMBITOB MO TOJYYEHUIO M COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpPOAAa W KHUCIOPOJA), MPHUTOTOBICHHUIO
pPAaCTBOPOB C OMPENEIEHHON MAaCCOBOU JI0JIEW paCTBOPEHHOTO BELIECTBA, INIAHUPOBATH U MIPOBOJAUTh XUMUUYECKHUE
HKCIIEPUMEHTHI 10 PACHO3HABAHMIO PACTBOPOB IIEJIIOYEH W KHUCJIOT C TIOMOIIBI0 HMHAUKATOPOB (JIAKMYC,
dbenondTaneuH, METWIOPAHXK U APYyTrue).

K koHIly 00y4yeHus B 9 Kiacce mpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH

y 00yJarommxcsi yMeHUM:



pPacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX MOHSATHUM: XUMUYECKUH 3JIEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH,
aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCIICHHUS,
XUMUYECKass peaKius, XUMHYECKas CBs3b, TEIUIOBOM A((EeKT peaknuu, MOib, MOJSPHBIA 00BEM, pacTBOP,
AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, BJICKTPOJUTUYECKAs IUCCOLMAIMS, PEAKIMM HOHHOrO OOMEHa, KaTaau3aTop,
XUMHUYECKOE PaBHOBECHE, OOpAaTUMbIE U HEOOPATUMbIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHWE W BOCCTAHOBJIICHUE, AJUIOTPOIHUS, aM(POTEPHOCTh, XUMHYECKasi CBSI3b
(KoBaJICHTHAsi, MOHHAsI, METAJUIMYECKAsi), KPUCTAUIMUECKas PElIETKa, KOPPO3Hsl METAJUIOB, CIUIABBI, CKOPOCTH
XHMHUYECKOM peakiuu, npenesibHo gonyctumMas konnentpanus [IJIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX TOHATUA M TPUMEHSTh 3TH MOHATUSA TMPU OIMUCAHUU
BEIIECTB U UX MPEBpaALICHUMN;

MCITOJIH30BATh XUMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYIT BEIIECTB M YPAaBHEHUI XUMUYECKUAX PEAKITUH;
ONPEACIISITh BaJEHTHOCTh U CTENEHb OKUCJIEHUS XMMHUYECKUX 3JIEMEHTOB B COEAUMHEHMSIX PA3IMYHOrO COCTABa,
NPUHAAJICKHOCTh BEIIECTB K OMNpPENeNEHHOMY KJIacCy COEIMHEHHM 1Mo (opmysiaMm, BUJ XUMHUYECKOW CBSI3U
(koBaJIeHTHas, MIOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX COCAMHEHUSX, 3apsi]] HOHA 110 XUMUYECKON GopMmyiie,
XapakTep cpeabl B BOJHBIX pPAacTBOpax HEOPraHUYECKUX COEAMHEHUM, THUIN KPUCTAJUIMYECKON pEeIIETKU
KOHKPETHOTO BEIIECTBA;

packpeiBath cMbICi [lepnoanueckoro 3akona 1. . MenaeneeBa nu 1eMOHCTPUPOBATh €r0 MIOHUMAHUE: OMUCHIBATh
U XapakTepu3oBaTh Ta0auuHyto Gopmy [leproanueckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB: pa3linyaTh MOHSATHUS
«rnaBHas moarpynmna (A-rpynma)»y u «mnobouynas mnoxarpynna (b-rpynma)», Manbie U OOJbIINME TEPUOIBI,
COOTHOCUTH 0003HAYCHHS, KOTOPHIE MMEIOTCS B TMEPUOAMYECKON TaOIUIle, C YHCIOBBIMU XapaKTEPUCTHKAMU
CTPOEHHUS aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB M 3apsii sApa, 00IIee YHCIIO SJIECKTPOHOB U pacipeiesieHue ux
M0 DJJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB JJIEMEHTOB M UX
COCJIMHEHUH B Mpejiesiax MajIbIX MEePHUOI0B U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJ1acCU(PUIIMPOBATh XMMHUYECKHE JIIEMEHThI, HEOPTraHWYECKHUE BEIIECTBA, XMMHYECKUE peakuuu (M0 YUCIy U
COCTaBy YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3 (dEKTy, MO0 U3MEHEHHWIO CTENEHEW OKUCICHUS
XHMHYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) O0IINE U CHEU(PUIECKUE XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
MOATBEPIKIasi ONMUCAHUE TPUMEPAMH MOJICKYJSPHBIX M WOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XWMHUYECKHX
pEeaKUunii;

COCTaBIISITh YPABHEHUS JJIEKTPOJIUTHUECKON AMCCOIUAIIMK KUCIIOT, IIeI0Uei U COJIeH, MOJIHbIE U COKpalIEHHBIC
ypaBHEHHUs PEaKIMii MOHHOTO OOMEHa, ypaBHEHHUsS PEAKIMi, MOATBEPKAAIOIINX CYIIECTBOBAHNE TEHETUYECKOU
CBSI3M MEXIY BEIIECTBAMH Pa3JIMYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO
OaylaHca 3TUX PeaKIInii;

IIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH TPOTEKAHUS XUMHYECKHX
NPEBPAIICHUI B Pa3JIMYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO XHUMHYECKOTO
3JIEMEHTa 1Mo (opMyJie COEAMHEHHS, MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHUIO
XUMHYECKOHN peaKInu;

coOroAaTh MpaBWiia MOJB30BaHUS XUMHUYECKON MOCYON U 1ab0paTOpHBIM OOOPYJOBaHHMEM, a TAaK)Ke MpaBHIIA
oOpaleHusi ¢ BEIIeCTBAMU B COOTBETCTBUM C WHCTPYKIIUSMHU IO BBITIOJIHEHHIO JaOOPATOPHBIX XWMHUUYECKHX
OTIBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTo ra3a);

IPOBOANUTH PEAKLUHU, MOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB Pa3jIMYHBIX BEILIECTB: PACMO3HABATH OIBITHBIM
nyTéM XJIOpUA-, OpomMua-, MOAua-, KapOoHat-, docdar-, cuiamkar-, cyibdar-, THIPOKCHI-UOHBI, KATUOHBI
aAMMOHUS 1 MOHBI H3yUYEHHBIX METAJIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHUYCCKUX BEIECTB;
NPUMEHATh OCHOBHBIE OINEpAIlMM MBICIUTENBHON NEATEIbHOCTH — aHAlU3 M CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMAaTHU3AIINIO, BBISIBIICHUE PUINHHO-CIIEACTBEHHBIX CBSI3€H — JIJISl N3YUYEHUST CBOMCTB BEIIECTB U XUMUYECKHUX
peakiuii, eCTeCTBEHHO-HAYYHBIE METOJIbI TIO3HAHMS — HAOJIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN ).



HI. KAJTEHJIAPHO- TEMATUYECKOE IINIAHUPOBAHUE
IMOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC
KoJsun4yecTBo 4yacos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3YYeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 bubmunoreka LIOK
yeJjoBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c¢
[TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuia
paboThl B 1a00paTOprn U MPUEMBI 1 bubnmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)
Yucrtele BemecTBa U cMecu. CocoObl | bubmunoreka LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
«Pa3nenenue cmeceil (Ha mpumepe 1 Bubamorexa [IOK
8 . PrMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBApPEHHOU COJIN)»
ATOMBI ¥ MOJICKYJIBI 1 bubmorexa OK
4 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE dJIEMEHTBI. 3HAKH 1 bubnuoreka [JOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u cnoKHBIE BELIECTBA 1 bubmorexa OK
P - https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUYCHHE 1 bubmorexa OK
yip i https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umeckas Gopmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350¢
13 KommuectBo BemectBa. Mob. bubmuoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKAHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Beraucnenus koauuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTpomnbnas padora Nel mo Teme bubmoreka [JOK
«BellecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢
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nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOA (peaKityH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TormnmmBo (HeTh, Yroab U MeTaH).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[TonydeHue u coOMpaHKe KUCIOPOaa Bubamorexa [IOK
e . P posa, https://m.edsoo.ru/ff0d4ac2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d442
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MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA rasza 1o ero M3BeCTHOM bubmorexa OK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmorexa OK
P . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie
37 1 HEHACHIIIIEHHBIE pacTBOPHI. MaccoBast bubmorexa OK
= p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 o reme
13 «IIpuroroBiieHrEe pacCTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTpomnbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALINS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorera LHOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosnydyeHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) OoJI )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['enernueckas cBs3p MEKY KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
t H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HECOPTAaHUYECKUX bubmorera [IOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XUMHUYECKHX dJIeMeHTOB. IloHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52¢c
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04YeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi Bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmunoreka LIOK
59 VoHHas XuuHHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XMMHUYECKast Bu6muotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHAsk XUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneup okncneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bubmuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucnuTeny 1 BOCCTAHOBUTEIHU bubmorexa OK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o reme bubnuoreka [JOK
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«CtpoeHue aroMa. XUMHUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O60011eHIE 1 | bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O6001eHue 1 1 bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U | Bu6muotexa [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYCeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonrueckuit 3aK0H.
[Tepuonnueckas cucrema 1 bubmunoreka LIOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1 bubmorexa [IOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bu6nuorexa [IOK
HEOPTraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMuueckoil CBA3U U THIEI 1 but6mmoreka [IOK
KPUCTALINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme
«IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
Knaccudukanus xumMnaeckux | bu6nuorexa [IOK
pEaKUHii MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOI
eakuu. IloHATHE O TOMOT€HHBIX U 1 bubmmorexa LOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
@DaKTOopbl, BIUSIONIAE HA CKOPOCTh 1 bubnuoteka [JOK

XHUMHYICCKOM PCAKIMA U IMOJIOXKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

https://m.edsoo.ru/00adc28¢c
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OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

bubmunoreka LIOK

XUMUYECKHE CBOMCTBA, MOJTyYEHHUE,

9
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU
10 ncconuarmy. CUIBHEIE U cl1a0bIe bubmmorexa [OK
A HHarH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HounHurble ypaBHEHUS peaKIINil bubmmorexa [OK
yp peartl https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KHUCIOT U
12 OCHOBaHUH B CBETE IIPEACTaBICHUN bubmmorexa ITOK
p VH https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON TUCCOIIUAIIUU
XUMHYECKHE CBOKMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LOK
pes . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLHAIIIT
14 ITonsgatue o ruaponnse coiaei bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTr3aus bubmoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Pemenue sxcnepuMeHTaIBLHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3agaqy»
KonTtponsHas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLHAIIHAS bubmmorexa IOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0m1as XxapakTepuCTHUKa rajJoreHOB.
18 XHUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa [OK
p P https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KHCIIOTA, bubmunoreka LIOK

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[IpakTrueckas padota Ne 2 o Teme

20 «lTony4yeHue consTHON KUCIOTHI bubmorexa OK
i . . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Boruncnenus o ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIN OOUH U3 bubmmorexa LOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO61mas xapakTepUCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(DUKAIINK CEPHI.
7 Haxoxnenue cepsl U €€ coenMHEHN Bu6muotexa [IOK
B IIpUpoOJIe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOMNCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3HYeCKre U XUMUYECKUE CBOMCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XHUMHUUYECKUE PEAKLINH, JICKALUE B
OCHOBE IIPOMBIIIIJIEHHOTO CII0c00a
26 MOJTYYCHUST CEPHOU KUCIIOTHI. bubmmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpesibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
73 OO01mas xapakTepUCTHKA dJIEMEHTOB bubmmoreka [JOK

VA-rpynmnsl. A30T, paclipocTpaHEHHE

https://m.edsoo.ru/00adeeab
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B Iipupoze, Gpuzndeckue u
XUMHUYECKHUE CBOMCTBA

AmMHaK, ero Gu3n4ecKue u

29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U bubmorera [IOK
’ v https://m.edso0.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTonyyenne aMmmuaka, U3y4eHue ero bubmorera [IOK
. v > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas kucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XHUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX
32 00peHuil. XUMHUYECKOE bubmorexa HOK
yA00p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIeH CpeIbl
COCOUHCHUSIMH a30Ta
®ocdop. Oxcun dhochopa (V) u
33 (1)00(%)0 pHaSI KI/ICJI((I))Ta q)qnl;m(qe)cxne u bubmorexa HOK
P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyUYCHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bu6nuoreka [IOK
3arpsi3HEHUE TPUPOTHON CpPEbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B
35 npu I()) e gnsnrt)lec;l)de U XUMHUYECKHE bubnmorexa LOK
p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBA
Okcunpl yraepoaa, ux Gu3ndeckue u
YIIeP . ¢ bubnuoreka [JOK
36 XHUMHYECKHE CBOMCTBA.

DKOJIOTHYECKUE TTPOOIEMBI,

https://m.edsoo.ru/00adfebe
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CBsI3aHHBIE C OKcUa0M yriepoza (IV)

37 YronpHas KUCIIOTa U €€ COTH bubmorexa OK
https://m.edso0.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bu6nuorexa LIOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa ITOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
40 KpeMmuunii u ero coefuHeHns bubmmorexa [OK
P https://m.edsoo.ru/00ac080a
[Tpaktuueckas padota Ne 5. Pemenue

41 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«Baxkneiiie HeMeTaJIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontponbras padota Ne3 mo teme
. but6mmoreka [IOK
42 «BaxHeimme HeMeTalubl U UX
https://m.edsoo.ru/00ac0e18
COCTUHEHHUS»
OO6mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannu4deckas CBsI3b U bubmuoteka [JOK
METaJUTNYECKast KPUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O061u1me crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beruucienus mo

45 aBHEHUIM XUMUYECKUX PEAKIINI buGnnorexa LIOK
yp peaKiu, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKcCHUJIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIC METAIIBI — bubmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHEHNS KaJIbIUI Bubmiorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoteka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOIEI €€ bubmorexa LIOK
" g A https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubmunoreka LIOK
54 A 7
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [IOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (IT) m »xene3a (IIT) https://m.edsoo.ru/00ae35e6
58 O606LEIGHI/IG U CHCTEMAaTU3aIIUS
3HAHUH
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peaxkuuu
61 O6o6nvleHI/Ie A CUCTEMATU3ALMs
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [IOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaIOIel Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PeseprubIil ypok. O6001IeHNE U bubnuoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTeMaTu3alus 3HaHu

https://m.edsoo.ru/00adb33c

68

PeseprubIil ypok. O6001IeHNE 1
crucTemMaTu3alurs 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCTBO
«M3narensctBo «IIpocBemenue»
* Xumus, 9 kiace/ Pynsutuc I'.E., ®enpaman @.I'., AkimornepHoe o0IIecTBO

«3marensctBo «lIpocBemienre»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET
[Topran pynaamenTaibHOTO XUMUYeckoro oopazoBanuss ChemNet. Xumudeckas

uH(popmanmonHas cetb: Hayka, oOpazoBaHue, TEXHOJIOTUU

http://www.chemnet.ru ['azeta « Xumusi» 1 callT A yuautens «5 uay Ha ypok

XUMHUN»

http://him.1september.ru Enunas komnekuus LIOP: [IpeameTHast KOIeKIus

«XUAMUA

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC



skcriepuMeHThl: xumusi. Komnekmus Poccuiickoro 061eo6pa3oBaTeabHOTO

noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Beepoccuiickas ouMnuaaa mKoJIbHUKOB 10 XUMUU

http://chem.rusolymp.ru Opraandeckasi XuUMHus: JJIEKTPOHHBIN YICOHUK IS

CPEIIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpbITBIN KOIEK: XUMUS

http://www.chemistry.ru Jluctaniimonsasi OTuMIIAaa MO0 XUMUU:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry J[ucranumoHnHbie

OBPUCTHUUYCCKHUC OJIMMIIMAAbI 110 XUMHHU

http://www eidos.ru/olymp/chemistry 3aHumMartenbHas XUMus



http://home.uic.tula.ru/~zanchem M3 onbiTa padotel yunurtens xumun: caut H.1O.

ChICMaHOBOM

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoit

http://www 104.webstolica.ru Knaccudukamms XuMrH4ecKuX peakiuii

http://classchem.narod.ru KouTpen — Xumus ajist Bcex: yueOHO-

MH(OPMAIMOHHBIN CAUT

http://kontren.narod.ru Marepuansl kadeapbl GU3NIECKON U KOJJTOUTHON XUMUU

FOxHoro (penepanbHOro yHUBepcUTETA

http://www.physchem.chimfak.rsu.ru Metoauka oOyueHus XUMHH: CalT

kadenpsl xumun HI'TIY

http://mctnspu.narod.ru Meroandeckoe oobeuHeHre yunTeneit xumun CeBepo-

Boctounoro okpyra ropoaa MockBbl

http://bolotovdv.narod.ru HanoMeTp: HaHOTEXHOJIOTUYECKOE COOOIIIECTBO



http://www. nanometer.ru OHaiiH-ClIPaBOYHUK XUMUYECKHUX AJIIEMEHTOB

WebElements

http://webelements.narod.ru [lomysipHas 6uOIMOTEKa XUMUUYECKUX DJIEMEHTOB

http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueGHbIC U CTIPaBOYHBIC MAaTEPHAIBI TIO

XUMHUU

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BuptyanbHas Xumudeckas 1Ko

http://maratakm.narod.ru Caiit «Mup XxumMun»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.xumuk.ru Xumuueckas ctpannuka Spocnasckoro L{lentpa

TEJICKOMMYHUKAIMA U MHPOPMAITMOHHBIX CUCTEM B 00pa30BaHUH

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii noptan ChemPort.Ru



http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueGubie u

CIIpaBOYHBIC MATCPHAJIbI

http://www himhelp.ru Xumus: Marepuainsl «Bukumneaum» — cBOOOTHON

SHIMKJIIONEIUN

http://ru.wikipedia.org/wiki/Xumust Xumusi 1 BcexX: WUTIOCTPUPOBAHHBIC
MaTepualibl o o0Iel, OpraHnuecKol U Heopranudeckon xumuu http://school-

sector.relarn.ru/nsm Xumus u xku3ab — XXI Bek: HaydHO-TIOMYJISIPHBIHN KypHAI

http://www.hij.ruXumo3a: coobmecTBo yuureneit xumuu Ha noprajie «CeTb

TBOPYECKUX YUUTEIIEH»

http://it-n.ru/communities.aspx?cat no=4605 tmpl=com IlIkosbHIKaM O XUMUH:

cailT xumuueckoro ¢akynbrera AntlyY

http://www chem.asu.ru/abitur DnexkTpoHHast OuOIMOTEKa MO0 XUMHUM U TEXHUKE

http://rushim.ru/books/books.htm DnekTponHas GudIMOTEKa YICOHBIX

MaTepuasoB Mo xumuu Ha noprajige Chemnet



http://www.chem.msu.su/rus/elibrary D51eMeHTBI )KM3HH: CAaUT YUUTEIISI XUMUHU

M.B. CojioBbeBOIt

http://www.school2.kubannet.ru Dunuknoneaus «IIpupoaa Hayku»: Xumust

http://elementy.ru/chemistry
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